Doppler LiDAR measurements are already well established in the wind energy research and their accuracy has been tested against met mast data up to 100 m above ground. However, the new generation of scanning LiDAR have a much higher range and thus it is not possible to verify measurements at higher altitudes. Therefore, the LiDAR Measurement Campaign Sola (LIMECS) was conducted at the airport of Stavanger from March to August 2013 to compare LiDAR and radiosonde winds. It was a collaborative test campaign between the University of Bergen, the Norwegian Meteorological Office (MET), Christian Michelsen Research (CMR) and Avinor. With the airports' location at the Norwegian West Coast, additional motivations were the investigations in characteristics of coastal winds, as well as the validation of the LES turbulence forecast for the airport of Stavanger. We deployed two Windcubes v1 and a scanning Windcube 100S at two different sites in Sola, one next to the runway and the other one near to the autosonde from MET. The Windcube 100S scans several cross-sections of the ambient flow on hourly basis. In combination with wind profiles up to 200 m (Windcubes v1) and 3 km (Windcube 100S) and temporally more frequent radiosonde ascents, we collect a variety of wind information in the coastal atmospheric boundary layer. First results show increasing correlation of 0.95 to 0.99 for increasing measurement heights (125 to 1325 m) between the scanning LiDAR wind profiles and the radiosonde horizontal wind speeds. Though the number of LiDAR measurements decreases with increasing height, the measurements seem to correlate better with the radiosonde data in high altitudes.
Introduction 1
The development of LiDAR technology over the last decades now provides the atmospheric boundary layer com- Operating a scanning LiDAR at the Norwegian coast allowed us to additionally investigate boundary layer transi-
23
tion processes form the boundary layer over sea to the one over land. One of this processes, which is also dominant in 24 coastal climates is the land-sea breeze circulation. It is generated by solar radiation and the different heat capacities
25
of the sea and terrestrial areas. In the later case study of a land breeze the sea is warmer than the land, leading to 26 warmer, rising air over the sea. Due to pressure differences the rising air is directed towards the land, where it is 27 sinking again, leading to a closed circulation. According to cases studied by Oke, the average land breeze is not as linked to temperature gradients between land and sea, they not only alter the wind potential on a spatial scale but also 32 introduce a seasonal wind speed variability, which should be taken into account for offshore wind energy assessment.
33
Therefore, measurements capturing these events are useful for a better understanding of sea breeze characteristics and 34 model validations.
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Hooper and Eloranta already compared LiDAR and radiosonde boundary layer depth, wind and direction measure- results in greater detail and is structured as follows. Section 2 gives a short description of the LIMECS measurement 
Data and Methods
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An autosonde manufactured by Vaisala and operated by MET Norway has its location in Sola (site 2 figure 1 ).
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The 
68
Due to the fact that LiDAR measurements depend on to the presence of small particles as backscatter targets, the 69 data availability can be altered by low aerosol concentration in the lower atmosphere. Therefore, the measurements can also lead to a lower data availability, as we had software issues during March and a problem with the power supply 
Results
85
Applying the previously discussed methods to the data of the WindCube 100S and the radiosonde in the period LiDAR devices, the data quality of the WLS7-65 seems not to be influenced by an affected laser amplifier. 
Case Studies
113
To investigate the lower correlations at surface near levels, we show as a first case study two wind speed and 114 direction profiles where the highest standard deviation in the spatial averaged radiosonde data is at first measurement 
